Eplerenone with valsartan effectively reduces atherosclerotic lesion by attenuation of oxidative stress and inflammation.
Angiotensin II contributes to atherogenesis, mainly through oxidative stress and inflammation. Recent data suggest that aldosterone is implicated in some effects of angiotensin II. We hypothesized that aldosterone could directly contribute to oxidative stress and atherosclerotic lesion formation. Male apolipoprotein E-deficient mice 6 weeks of age were placed on a normal diet or 1.25% high-cholesterol diet. After 6 weeks of the high-cholesterol diet, a marked increase in atherosclerotic lesion formation was observed in the aorta, accompanied by significant elevation of plasma cholesterol level. Production of superoxide anion and expression of NAD(P)H oxidase subunit p47phox, tumor necrosis factor-alpha, and monocyte chemoattractant protein-1 in the aorta were increased with the high-cholesterol diet. Eplerenone (1.67 g/kg in high-cholesterol diet) did not affect blood pressure or plasma cholesterol but decreased the atherosclerotic area by nearly 70% (P<0.05), associated with attenuation of oxidative stress and inflammatory response. Valsartan (0.5 mg/kg per day) also decreased the atherosclerotic lesion, whereas coadministration of valsartan and eplerenone further decreased it. Moreover, aldosterone (0.1 micromol/L) enhanced NADPH oxidase activity in cultured vascular smooth muscle cells. These results suggest that aldosterone may play a critical role in atherogenesis subsequent to oxidative stress in part independent of angiotensin II-mediated signaling, and that eplerenone could prevent atherosclerosis by attenuating oxidative stress and inflammation.